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$(\hat{x},\hat{y})\in \mathrm{C}^{2}$ $F$ (y, $x$ ) $F$ (y, $x$) $(\hat{x}, y\hat)$
$F( \hat{x},\hat{y})=\frac{\partial F}{\partial y}(\hat{x},\hat{y})=\frac{\partial F}{\partial x}(\hat{x},\hat{y})=0$. (2.1).
3 $(x,\tilde{y})\in \mathrm{C}^{2}$
$V_{1}$ , $V_{2},$ $V_{3}$ $(x, y)\in V_{1}\cup V_{2}\cup V\mathrm{a}$ $\text{ }$
$V_{1}$ $=$ variety({F $=0,$ $\partial$F/$\partial y=0\}$ ) $,$
$V_{2}$ $=$ variety({\partial F/\partial y $=0,$ $\partial$F/$\partial x=0\}$ ) $,$ (2.2)
$V_{3}$ $=$ variety({F $=0,$ $\partial$F/$\partial x=0\}$ ) $.$
( ) $||\cdot|$ |
$F$ (y, $x$ )
1 $F(y, x)=y^{2}-x^{3}-\delta_{2}x^{2}-\delta_{1}x$, $0\leq|\delta_{1}|,$ $|\delta_{2}|\leq\epsilon\ll 1$ .
$F_{0}(y,x)=y^{2}-x^{3},$ $F$1 $(y, x)=y^{2}-x^{3}-\delta_{1}x$ , $F_{2}(y,x)=y^{2}-x^{3}-\delta_{2}x^{2}$ $F_{0}(y, x)$ $(0, 0)$
$F_{1}(y,x)$ $F_{2}(y,x)$ $(0, 0)$
$F$(y, $x$) $\delta_{2}^{2}-3\delta_{1}=0$ $\delta_{2}^{2}-4\delta_{1}=0$ $(x, y)=(-\delta_{2}/2,0)$ :
$F(y,x)arrow y^{2}-x(x+\delta_{2}/2)^{2}=F\mathrm{d}\mathrm{e}\mathrm{f}$3 $(y, x)_{\text{ }}\delta_{1},$ $\delta_{2}>0$ $F_{3}$ $F$ $\Delta=(\delta_{1}-\delta_{2}^{2}/4)x$
: $F_{3}$ (y, $x$) $=F$ (y, $x$) $+\Delta(y, x)_{\text{ }}$ $F$(y, $x$) :
$V_{2}$ 3 $V_{3}$ 2 $V_{1}$ 4
1 $F$ (y, $x$)
$F$ (y, $x$) $=0$
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– ( $F_{0}$ ( $y,$ $x$ ))
$F$ (y, $x$ )
$\delta_{1},$ $\delta_{2}$ $F$ (y, $x$) $F_{0}$ (y, $x$ )
1( ) $\epsilon$ $F$ (y, $x$ ) $\Delta(y, x)$
$\{$
$F(y, x)= \sum_{i,j}c_{ij}y^{i}x^{j}$ ,
$\Delta(y, x)=\sum_{i,j}\delta_{ijy}^{i_{X}j}$ ,
$||\Delta||/||F||<\epsilon\ll 1$ . (2.3)
( $\Delta$ , $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\Delta)=\{x^{:}y^{j}|\delta_{jj}\neq 0\}$ . $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\Delta)\subseteq \mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(F)$ $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\Delta)\not\subset \mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(F)$ )
) $\text{ }F+\Delta$ $(\hat{x},\hat{y})\in \mathrm{C}^{2}$ $\Delta(y, x)$ $F$ (y, $x$ )
$(\hat{x}, y\hat)$ $\epsilon$ $(\hat{x},y\hat)$ $F$ (y, $x$)
2( ) $F$ (y, $x$) $\Delta(y, x)$ 1 $\Delta(y,x)$ $(\hat{z})$
$\overline{F}(y,x)\mathrm{d}\mathrm{e}\mathrm{f}=F$ (y, $x$) $+\Delta(y, x)$ (??) $\Delta(y, x)$ 2
$D(\hat{z})$ -. 1) $D(\hat{z})$ $(\hat{z})$
2) $(\hat{z})$ $D(\hat{z})$ $\tilde{F}$(y, $x$) $D(\hat{z})$ $(\hat{z})$
$D(\hat{z})$ $\Delta(y, x)$ $F$(y, $x$)
$D(\hat{z})$ $\epsilon$ $(\hat{x}, y\hat)$ $F$ (y, $x$)
1 $F(y,x)$ $(\hat{z})$ $\tilde{F}$(y, $x$)
2 $F$ (y, $x$) $(\hat{z})$ $F$ (
$$
y, $x$)
3 $F$(y, $x$) $\epsilon$ $\Delta(y, x)$
1 (4 )
Procedure ApproxSPweak$(F(y,x),$ $\epsilon)==$
Step 1: ; (??) $V_{1},$ $V$2, $V_{3}$
$F$ (y, $x$ ) ;
Step 2: $V_{1},$ $V_{2},$ $V_{3}$ $(\tilde{x}_{t},\tilde{y}_{i})\in V_{i}(i=1,2,3)$ $(\tilde{x}_{1},\tilde{y}_{1})\simeq(\tilde{x}_{2},\tilde{y}_{2})\simeq(\tilde{x}_{3}, y\tilde 3)$
$(\tilde{x},y\tilde)$ $(\tilde{x}, \tilde{y})$ -.
$\tilde{x}=(\tilde{x}_{1}+\tilde{x}_{2}+\tilde{x}_{3})/3$ , $\tilde{y}=(\tilde{y}_{1}+\tilde{y}_{2}+\tilde{y}_{3})/3$ ;
Step 3: $\Delta=d_{0}+d_{1}y+d_{2}x+\cdots$ ( $\Delta$ )
4, $d_{1},$ $d_{2},$ $\ldots$ .-




3 $x_{1},$ $\ldots,$ $x_{l}$ $x$
( ) :
|kf F (y6’ $\text{ }k^{\backslash }x$)
$\text{ }\mathrm{f}\cdot\not\equiv$hF“4\not\in |.ic‘\check \epsilon n|f $F( \hat{y},\hat{x})=\frac{\partial F}{\mathrm{J}\backslash \partial y\ovalbox{\tt\small REJECT}}"(\hat{y}’\hat{x})=\frac{\partial F}{\mathrm{r}_{\mathrm{f}}^{\partial x_{1}}\text{ ^{}\backslash }}\ell+1\text{ }\theta)[perp]\backslash \mathrm{f}\mathrm{f}^{\backslash }\text{ }$ (\phi y^‘,bx^)--=\check \supset . x$= \frac{\partial F}{\neq \text{ }\partial x\ell}(\hat{y},,\hat{x})=,0\text{ }.\mathrm{f}\mathrm{f}\mathrm{i}^{-}9^{-}.l\iota 5(|\backslash \backslash \hat{y},\hat{x})\in \mathrm{C}^{\ell+1}\mathrm{f}^{\mathrm{o}}\text{ }\#*_{\backslash }\mathrm{A}\backslash .\backslash \mathrm{g}_{\backslash }t\mathrm{i}\hslash\ovalbox{\tt\small REJECT}_{\mathrm{f}}^{\mathrm{D}}\text{ }a)\text{ ^{}\backslash }*\mathrm{f}\mathrm{f}\mathrm{l}\text{ }..\mathrm{g}\backslash \backslash$
;
$F$ (z, $y,$ $x$ ) $=z^{3}-(y-x)^{2}$ $(x=y, z =0)$
\mbox{\boldmath $\nu$}‘
$F$(y, $x$) $F(y, x)$
$\backslash \text{ }$
2 ( )
$F_{0}=y^{2}-x^{3}$ : $y\mathrm{o}(x)=\pm\sqrt{x^{3}}$ ,
$F_{1}=y^{2}-x^{3}-\delta x$ : $y_{1}(x)= \pm\sqrt{\delta}\sqrt{x}(1+\frac{x^{2}}{2\delta}-\frac{x^{4}}{8^{\delta^{2}}}+\cdots)x$ ’
$F_{2}=y^{2}-x^{3}-\delta x^{2}$ : $y_{2}(x)= \pm\sqrt{\delta}x(1+\frac{x}{2\delta}-+\cdots)\overline{8\delta^{2}}$ .
: $yo$ (x) $\infty$ $y_{1}$ (x), $y_{2}(x)$
$\sqrt{\delta},$ $\delta$ $\deltaarrow\infty$
$\text{ }$
$y_{1}$ (x), $y_{2}(x)$ $F=\partial F/\partial y=0$ $\delta x,$ $\delta x^{2}$
$\delta$
4 $F$ (y, $x$) $F$ (y, $x$) ( ) ( )
$\deltaarrow 0$







$t$ -. (x1, . . ., $x\ell$ ) $arrow(tx_{1},$ $\ldots$ , tx
$F$(y, oe)
0
3( ) $F$ (y, $x$ ) $cy^{e_{y}}x_{1}^{e_{1}}\cdots x_{\ell}^{ep}$ 2








(O1) ( ) $\delta$ $w_{\delta}$
(O2)
3 $F(y, x)=y^{2}+yx^{2}-x^{3}-\delta x^{2}$ (\mbox{\boldmath $\delta$} )
$\delta x^{2}$ FN w $=y^{2}-x^{3}$ $x$ $y$ $w_{x}=1$ ,
$w_{y}=3/2$ $F_{\mathrm{N}\mathrm{e}\mathrm{w}}$ $\delta x^{2}$ 3 $w_{\delta}=3/2$
($ws=1$ ) $F$ (y, $x$) 4 .-
$\{$
$\phi_{1}^{(4)}$ $=$ $+x3/2-x^{2}/2+x^{5/2}/8-x^{7/2}/128$
$+\delta x^{1/2}/2-\delta x^{3/2}/16-\delta^{2}x^{-1/2}/8+3\delta^{2}x^{1/2}/64+O(\delta^{3})$ ,
$\phi_{2}^{(4)}$
$=$ $-x$3/2-x2/2-x5/2/8 $+$ x7/2/128
$-\delta x$1/2/2 $+\delta$x3/2/16 $+\delta^{2}$x-1/2/8 $-3\delta^{2}x^{1/2}/64+O(\delta^{3})$ .
$\deltaarrow 0$ $F_{0}=y^{\mathit{2}}+yx^{2}$ $-x^{3}$ $xarrow 0$
$\mathrm{f}\Gamma\iota\not\in \text{ }J\text{ }l\triangleright \mathrm{f}\mathrm{f}\mathrm{l}\mathrm{f}\mathrm{f}\mathrm{i}\dagger\mathrm{h}_{\text{ }}-\check$ $\backslash \mathrm{x}-\vdash\grave{\nearrow}\text{ }\mathrm{f}\mathrm{f}\mathrm{l}\text{ }\not\in;\mathrm{C}$ [y,oe] $\text{ }4\neq \mathrm{f}\mathrm{f}\mathrm{l}$ \llcorner $\mathrm{f}\doteqdot t_{\mathit{3}}\text{ }_{-}.\text{ }+\text{ }m$ M $\text{ }\mp \text{ }\llcorner \text{ }\acute{4}\overline{\mathrm{T}}0\text{ }$
$\text{ }$ $\langle$ $\backslash \mathrm{f}\mathrm{t}\text{ }\Psi_{\mathrm{A}}\text{ }\mathrm{f}\mathrm{f}\text{ }\urcorner 0\mathrm{g}\mathrm{B}^{f_{j\beta}}$fl $\mathfrak{h}$ ffffl $\llcorner \text{ }\prime\{\doteqdot \text{ }.\sim \text{ }+\text{ }\mathrm{m}\ovalbox{\tt\small REJECT} \text{ }\mp\#\sim.\text{ ^{}\prime}\uparrow\overline{\mathrm{r}}\circ \text{ }\mathrm{A}_{\text{ }}\backslash -arrow \text{ _{}-\grave{1}}^{-}\mathrm{f}\mathrm{f}\mathrm{i}\text{ }\sigma)$
$\grave{)}\ovalbox{\tt\small REJECT} \mathcal{O}^{\star}4\text{ }\mathrm{f}\mathrm{f}\mathrm{l}\text{ }\grave{J}4\mathrm{i}’\triangleright \text{ }\mp \text{ }\mathrm{f}\mathrm{b}\varpi \text{ _{ }}\mathrm{g}$\llcorner $\text{ }\iota_{-\prime}^{\sim\backslash }fi\text{ }\#\acute{\tau}^{\mathrm{r}}\mathrm{x}^{l}\mathrm{f}\mathrm{f}l_{arrow}^{\sim}\mathrm{g}-\mathrm{f}\backslash \mathrm{f}$
$\langle$ ( $\equiv\yen\llcorner$ $\langle$ $\{\mathrm{h}$ [SK99] $\text{ }\mathfrak{M}$ ) $-$.
– $\text{ }-\text{ }\sqrt$‘ $\text{ }F_{\mathrm{N}\mathrm{e}\mathrm{w}}\mathrm{B}^{\dot{\mathrm{a}}}\mathrm{C}$[y, $x$] $\text{ }.\mathrm{f}\mathrm{f}\mathrm{l}*\backslash 5^{\gamma_{\epsilon}}\mathrm{r}\mathrm{b}$\tilde $[] X_{\text{ }}F$(y, $x$ ) $\text{ }\wedge^{\backslash }\text{ }\backslash \text{ }[]\mathrm{h}\mathrm{C}$[y, $oe$] $-\mathrm{h}\text{ }E^{\mathrm{A}}$ ‘ $l_{\vee}^{\sim}*\acute{\mathrm{f}}^{n}\mathrm{x}\text{ _{ }}$
$\grave{\mathrm{r}}\mathrm{E}\#\backslash \lambda\hslash^{\backslash }\text{ }\sigma)\Phi 4|\backslash \backslash \mathit{5}\mathrm{B}^{\mathrm{a}}\text{ }\mathrm{L}\text{ }\exists \mathrm{f}\acute{t}^{n}\mathrm{x}l4\text{ }- \mathrm{g}\llcorner \text{ }$ $\prime \mathrm{A}\backslash \text{ _{}1}^{\backslash }\underline{t\mathrm{i}}\Uparrow\backslash \mathrm{J}3\mathrm{F}\neq\xi\acute{|}^{\Lambda}\mathrm{x}l4\text{ }\mathrm{f}\mathrm{f}\mathrm{l}^{\mathrm{A}},-r_{\backslash }.l^{\sim}.\yen 1\mathrm{J}\grave{x}\underline{\yen}\vee t\text{ _{}\mathrm{o}}$
4( ) $\mathrm{C}[y, x]$ $\epsilon$ $F_{\mathrm{N}\mathrm{e}\mathrm{w}}=$
$G_{1}^{(0)}\cdots G_{r}^{(0\rangle}+\Delta^{(0\backslash },$ , $||\Delta^{(0)}||/||F_{\mathrm{N}\mathrm{e}\mathrm{w}}||\leq\epsilon$ $G!^{0)}$.
$G_{j}^{(0)}(\forall j\neq i)$
$|\mathrm{J}$ 4 $F(y, u, v)=y^{3}+2y^{2}(u^{2}+v^{2})-yu^{2}+\delta v^{3}=(y-\phi_{1})(y-\phi_{2})(y-\phi_{3})$ .
$\delta$ 0
$F_{\mathrm{N}\mathrm{e}\mathrm{w}}=y^{3}-yu^{2}+\delta v^{3}=(y-\theta_{1})(y-\theta_{2})(y-\theta_{3})\mathrm{d}\mathrm{e}\mathrm{f}$ .
$\theta_{:}$ $(i=1,2,3)$ $F_{\mathrm{N}\mathrm{e}\mathrm{w}}$ $u,$ $v$ 3
$F$ (y, $u,$ $v$ ) $\phi_{i}$ (u, $v$ ) $(i=1,2,3)$
$\phi.\cdot=\theta\dot{.}-\frac{2(u^{2}+v^{2})}{4u^{6}-27\delta^{2}v^{6}}$ ( $2u^{4}\theta?+3\delta$u$23v\theta_{\dot{\iota}}-9\delta^{2}v^{6}$ ) $+\cdot$ ...
: $\phi_{\mathrm{i}}$ $4u^{6}-27\delta^{2}v^{6}arrow 0$
$4u^{6}-27\delta^{2}v^{6}=0$ ($4u^{6}-27\delta^{2}v^{6}=0$
[SK99] )
$F$ (y, $u,$ $v$ ) $\delta v^{3}$ $\tilde{F}$(y, $u,$ $v$ )
$\tilde{F}_{\mathrm{N}\mathrm{e}\mathrm{w}}=y^{3}-yu^{2}=y(y-u)(y+u)$ $\phi_{1},$ $\phi_{2},$ $\phi_{3}$











$S=\{F_{1} (x_{1}, \ldots, x_{\ell})=0, \cdots, F_{m}(x_{1}, \ldots, x_{t})=0\}$ ,
(4.1)
$F_{i}\in \mathrm{C}[x_{1}, \ldots,x\ell]$ , $||$ I $i||=1$ $(i=1, \ldots,m)$ .
$V$ $V$
$F_{l}$ $\Delta_{i}$ $\tilde{F}_{\dot{l}}$ .
$\tilde{F}_{i}=F_{\dot{\mathrm{t}}}+\Delta_{:}$ , $||\Delta_{i}||/||$F$||\leq\epsilon<<1$ $(i=1, \ldots,m)$ . (4.2)
$\{\tilde{F}_{1}=0, \cdots ,\tilde{F}F=0\}$ $\tilde{V}$ $F_{1},$
$\ldots,$
$F_{m}$






5( ) $\epsilon$ $S$ $\tilde{S}$
$\Delta_{1},$
$\ldots,$
$\Delta_{m}$ ||\Delta /||ffJ| $\leq\epsilon<<1$ $(i=1, \ldots,m)$ $\dim(V)<\dim(\tilde{V})$
$S$ $\epsilon$
$\text{ }$
5 $S$ $\epsilon$ $S$ $\epsilon$
6 $S$ dim(variety(S))<dim( riety(s\tilde )) $\tilde{S}$
7 $S$ $\epsilon$
$F_{i}=GC_{i}+\Delta_{i}$ $(i=1, \ldots,m)$ , $\mathrm{r}\mathrm{e}\mathrm{s}\mathrm{u}1\mathrm{t}\mathrm{a}\mathrm{n}\mathrm{t}(C_{1}, \cdots, C_{m})=1$. (4.3)
$S$ : $\dim(\mathrm{v}\mathrm{a}\mathrm{r}\mathrm{i}\mathrm{e}\mathrm{t}\mathrm{y}(S))=0_{\text{ }}\tilde{S}=\{GC_{1}=0, \cdots, GC_{m}=0\}$ $G=0$
$\dim(\mathrm{v}\mathrm{a}\mathrm{r}\mathrm{i}\mathrm{e}\mathrm{t}\mathrm{y}(\tilde{S}))$ $=\tilde{\ell}-1$ $\tilde{\ell}$ $G$
Ochi-Noda-Sasaki [ONS91] $G=0$
$(x_{1}’, \ldots, x_{\ell}’)$ $F_{i}(x_{1}’, \ldots, x_{\ell}’)\approx 0(i=1, \ldots, m)$ $S$
$G$
$\epsilon$ GCD $G$ $S$ $S’$
( $S’$ $S$ iety(S)variety(S’) ) :
$S’$ $=$ { $F_{1}=0,$ $F_{1}$C2-F2C1 $=0,$ $\cdots$ , $F_{1}C_{m}-Fm$C$1=0$ }
$=$ { $F_{1}=0,$ $\Delta_{1}C2^{-\Delta_{2}}$C$1=0,$ $\cdot\cdot$ ., $\Delta_{1}$ C$m-\Delta_{m}$C$1=0$ }.
5
;[Buch85] $S$ $F_{1},$ $\ldots,$ $F_{m}$
; [BW93]




$||$C17 $1+\cdots+Cm$F$m||<\epsilon$ , $\max${ $||C_{1}|$ l, $\cdot$ , $||$C$m||$ } $=1$ , (4.4)




Procedure ModifiedBuchberg.er( $\{F_{1},$ $\cdots,$ $F$m}, $\epsilon$ ) $==$
% $F_{i}$ $||F_{i}||=1$ $(i= 1, \ldots, m)$
Step 1: $\Gamma:=\{F_{1}, \cdots , F_{m}\}$ ;
Step 2: $\Gamma$ 2.1, 2.2, 2.3 :
2.1 $\Gamma$ $F_{i}’,$ $F_{j}’(i\neq j)$ :
2.2 $\mathrm{S}\mathrm{p}\mathrm{o}1(F_{i}’, F_{j}’)arrow^{\Gamma}F$’ $F’$ $F_{1},$ $\ldots,$ $F_{m}$ $i$
$\{$
$F’=C_{1}’F_{1}+\cdots+C_{m}’F_{m}$ ,
$\max\{||C_{1}’||, \cdots, ||C_{m}’||\}=1$ .
(4.5)
2.3 $||F’||\geq\epsilon$ $\Gamma:=\Gamma\cup\{F’\}$
1( ) $\mathrm{M}\mathrm{o}\mathrm{d}\mathrm{i}\mathrm{f}\mathrm{i}\mathrm{e}\mathrm{d}\mathrm{B}\mathrm{u}\mathrm{c}1_{1}\mathrm{b}\mathrm{e}\mathrm{r}\mathrm{g}\mathrm{e}\mathrm{r}$ $\{F_{1}, \cdots, F_{m}\}$ $\Gamma=$
$\{G_{1}, \cdots, G_{s}\}$ , $*\cdot 1i$ \neq j $\mathrm{S}\mathrm{p}\mathrm{o}1(G_{i}, Gj)arrow\Delta_{ij}\Gamma,$ $||\Delta\dot{.}j||<\epsilon$
$(F_{1}, \cdots, F_{m})$ $\epsilon$ $(C_{1}, \cdots, C_{m})$ :
$C_{1}F_{1}+\cdots$ “ $C_{m}F_{m}= \Delta+\sum_{i<j}\mathrm{c}_{j}\dot{.}$4$ij$ .
(4.6)
$||$c$ij\Delta ij||<\epsilon’$ , $||\Delta||<$ max{ $||$c$ij\Delta$ij $|||1\leq i<i\leq s$ }.





(I1) $O(\epsilon’),$ $\epsilon\leq\epsilon’<<1,$ ModifiedBuchberger
;
(I2) $||\mathrm{h}\mathrm{t}(G)||/||G||<\epsilon’$ $G$ $G$ ;
(I3) Gr\"obner $F_{i}arrow F_{i}’+\Delta i$
5 $(\dim(V)=0)$ 0.001 ( )
$\{F_{1}=x^{2}/100+yz+z^{2}, F_{2}=xz-y^{2}/100, F_{3}=x^{2}/99+xz-y^{2}/99+yz+z^{2}\}$ .
$\epsilon’=0.01$ $O$ (\epsilon ’) $\tilde{F}_{1}:=yz+z^{2},$ $F$\tilde 2 $:=xz,$ $F$\tilde 3 $:=xz+yz+z^{2}$
$\langle\tilde{F}_{1},\overline{F}_{2},\tilde{F}_{3}\rangle$ {$yz+z^{2},$ $x$z} $(\tilde{F}_{1},\tilde{F}_{2}, F\tilde 3)$
$\tilde{F}_{3}arrowarrow 0\overline{F}_{2}\overline{F}_{1}$
$\Rightarrow$ $(-1,$ $-1, 1)$ ,
$\mathrm{S}\mathrm{p}\mathrm{o}1(\tilde{F}_{1},\tilde{F}_{2})=0$ $\Rightarrow$ $(x, -y-z, 0)$ .
$\tilde{F}_{i}\prec F.\cdot$ $(i=1,2,3)$
$(-1,$ $-1, 1)$ $\Rightarrow$ -I1-I$2+I\mathrm{a}$ $=$ $(x^{2}-y^{2})/9900$ ,
$(x, -y-z, 0)$ $\Rightarrow$ $xF_{1}-(y+z)F_{2}$ $=$ $(x^{3}+y^{3}+y^{2}z)/100$.
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$F_{3}$ $(x^{2}-y^{2})/9900$ 0001 $F_{3}$
$\{F_{1}, F_{2}\}$ $\epsilon=0.001$ ModifiedBuchberger ( )
$\{ G_{1}=F_{1}, G_{2}=F_{2}, G_{3}=\mathit{1}\mathit{7}z2+z^{3}, G_{4}=yz3+z^{4}\}$ .
$F_{1}$ $F_{2}$ 0
$\{F_{1}’=F1, F2 =F_{2}, F_{3}’=F_{1}+F_{2}\}$ , $\Delta_{3}=(x^{2}-y^{2})/9900$ .
$\text{ }$
[BK93] B.R.Barmish and H.I.Kang: A survey of extreme point $\ldots$ . Automatica 29 (1993), pp. 1335.
[Buch85] B.Buchberger: Sec. 6, in Multidimensional Systems Theory. Reidel Publ., 1985.
[BW93] T.Becker and V.Weispfenning: $G\mathrm{r}\check{o}bner$ Bases - A Computational $\ldots$ . Springer-Verlag, 1993.
[CGJW99] R.M.Corless, M.W.Giesbrecht, D.J.Jeffrey and S.M.Watt: Proc. ISSAC’$gg$, pp. 213-219.
[CKW03] R.M.Corless, H.Kai and S.M.Watt: ISSAC’2003 poster. (SIGSAM Bulletin 37, pp. 67-71.)
[HK98] M.A.Hitz and E.Kaltofen: Efficient algorithms for comput$\cdots$ . Proc. ISSAC’98, pp. 236-243.
[HKL99] M.A.Hitz, E.Kaltofen and Y.N.Laksman: Efficient algori$\cdots$ . Proc. ISSAC’$gg$, pp. 205-212.
[HMZ03] J.W.Hoffman, J.J.Madden and H.Zhang: Pseudo$\cdots$ . Math. Comp. 72 (2003), pp. 975-1002.
[Ku089] T.C.Kuo: Generalized Newton-Puiseux $\ldots$ . Canad. J. Math., Vol. XLI (1989), pp. 1101-1116.
[MOs86] R.G.Mosier: Root neighborhoods of a polynomial. Math. Comp. 47 (1986), pp. 265-273.
[NS91] $\mathrm{M}$-T.Noda and T.Sasaki: Approximate $\ldots$ . J. Comput. Appl. Math., Vol. 38 (1991), pp. 335-351.
[ONS91] M.Ochi, $\mathrm{M}$-T.Noda and T.Sasaki: Approximate .. . J. Inf. Proces. 14 (1991), pp. 292-300.
Sas88] : “ ”. 676 (1988), pp. 307-319.
SasOl] T.Sas&i: Approimate multivariate polynomial factori$\cdots$ . Proc. ISSAC $P\theta\theta \mathit{1}$, pp. 284-291.
Sas03] : “ ”. (2003), pp. 170-173.
[Sch85] A.Sch\"onhage: Quasi-GCD computation. J. Complexity 1 (1985), 118-137.
[SIOO] T.Sasaki and D.Inaba: Hensel construction of $\ldots$ . SIGSAM Bulletin 34 (2000), pp. 9-17.
[SK99] T.Sasaki and F.Kako: Solving multi$\cdots$ . Japan J. Indust. Appl. Math. 16 (1999), pp. 257-285.
[SN89] T.Sasaki and $\mathrm{M}$-T.Noda: Approimate square-free . $.$ .. J. Inf. Proces. 12 (1989), pp. 159168.
[SS96] K.Shirayanagi and M.Sweedler: Floating-point $\ldots$ . Math. Comp. Simul. 42 (1996), pp. 509-528.
[SSH92] T.Sasaki, T.Saito and T.Hilano: Japan J. Indust. Appl. Math., 9 (1992), pp. 351-368.
[SSKS91] T.Sasaki, M.Suzuki, M.KolU, M.Saeaki: Japan J. Indust. Appl. Math. 8 (1991), pp. 357-375.
[ST98] H.J.Stetter and G.H.Thallinger: Singular systems of polynomials. Proc. ISSAC’98, pp. 9-16.
[Ste97] H.J.Stetter: Stabilization of polynomial systems solving with $\ldots$ . Proc. $ISSAC’\mathit{9}7$, pp. 117-124.
$[\mathrm{S}\mathrm{t}\mathrm{e}99\mathrm{A}]$ H.J.Stetter: The nearest polynomial with a given $\ldots$ . SIGSAM Bulletin 33 (1999), pp. 2-4.
$[\mathrm{S}\mathrm{t}\mathrm{e}99\mathrm{B}]$ H.J.Stetter: in Cornputer Algebra in Scientific Computing. Springer (1999), pp. 409-430.
[Tra02] C.baverso: Syzygies, and stabili$\cdots$ . Proc. LMCS $\mathit{2}\theta\theta B$ , RISC-Linz (Austria), pp. 244-255.
[Tre99] L.N.befethen: Computation of pseudospectra. Acta Numerica 8 (1999), pp. 247-295.
[TT94] $\mathrm{K}$-C.Toh and L.N.iRefethen: Pseudozeros of $\ldots$ . Numer. Math. 68 (1994), pp. 403425.
[ZW98] L.Zhi and W.Wu: Nearest singular polynomials. J. Symb. Comp. 26 (1998), pp. 667-676.
XIII-8
